fused to EGFP leads to an aberrant eye phenotype as described before (Heeger et al, 2005) . A third and fourth background contained GMR-GAL4, UAS-OTD or GMR-OTD M.1 (Heeger et al, 2005) . GMR-directed overexpression of the OTD transcription factor does also result in a rough eye phenotype for reasons that have not been characterized in detail, but are unlikely to be connected with sister chromatid separation or centromere defects. Deficiencies, which also resulted in a modification of the GMR-OTD M.1 or GMR-GAL4, UAS-OTD phenotype, were therefore not further analyzed. The results of our Exelixis deficiency screen are summarized in Supplementary Table I. Of all the analyzed deficiencies, the chromosome with Df(3R)Exel9014 displayed the strongest specific interactions with GMR-thrΔC and GMR-GAL4, UAS-pim-myc. However, meiotic recombination with a wild-type chromosome allowed a genetic separation of the interaction locus from the deficiency. Recombinant chromosomes carrying the interaction locus, but not the deficiency, were found to be associated with recessive lethality. Meiotic recombination mapping of the recessive lethality was achieved with defined P element insertions as described (Zhai et al, 2003) . As illustrated in Supplementary Figure 10 , this placed the locus near the centromere of chromosome III. Available deficiencies deleting centromeric or pericentromeric regions were obtained from the Bloomington Drosophila Stock Center and tested for complementation of the recessive lethality associated with the interacting chromosomes. Among these Df(3L) Exel6136, Df(3L) but not Df(3L) ri-XT1, were found to complement.
These observations suggested the presence of the interacting locus within the chromosomal region 77E1-78A2 which contains about 200 kb and 55 genes with CG11451 as the most likely candidate.
For a molecular characterization of the CG11451 gene on the interacting chromosome by PCR, we collected eggs from a line containing the interacting chromosome balanced over TM6C, Sb, Dfd-GFP and sorted 5 embryos without GFP expression (embryos homozygous for the interacting chromosome) from 5 embryos with strong GFP expression (embryos homozygous for the balancer chromosome) using an inverted fluorescence microscope. Genomic DNA isolated from the pooled embryos was used as a template for PCR assays with several primer pairs (RaS146/RC15, RC1/RC2, RaS175/RaS176, RC20/RaS177, RC26/RaS178, RC21/ RaS179, RC24/RaS179; see Supplementary Table II) 
Plasmid constructions
pP{CaSpeR-4} (Thummel & Pirrotta, 1991) constructs were made for transgene constructs allowing expression of fluorescently tagged or untagged kinetochore proteins under control of their normal genomic regulatory region. Genomic fragments of Nsl1/Kmn1 (CG1558) were amplified from DNA isolated from a w mutant fly by PCR. ANW39 and ANW40 were used to amplify a 5' part and ANW41 and ANW42 to amplify a 3' part. The sequence of these primers as well as all other primers used in this work is given in Supplementary Table II. The PCR fragments were introduced into the EcoRI -NotI and SpeI -XbaI restriction sites of pP{CaSpeR-4}, respectively. The coding sequence of EGFP was amplified with ANW43
and HS6 and introduced into the NotI -SpeI sites between the 5' and 3' parts resulting in pP{CaSpeR-4}-gEGFP-Nsl1. For the construction of pP{CaSpeR-4}-giEGFP-Cenp-C, the coding sequence of EGFP was amplified with CS4 and CS5 and introduced into the BsiWI restriction site of pP{CaSpeR-4}-gCenp-C (Heeger et al, 2005) . This construct expresses functional Cenp-C with an internally EGFP fusion after amino acid position 872 of Cenp-C.
For the construction of Spc105 transgenes, the bacterial artificial chromosome (BAC) clone BACR22I16 (Hoskins et al, 2000) was digested with NotI and StuI. et al, 2007) and the plasmid LP22061 (Rubin et al, 2000) . Since this EST clone did not contain the complete Spc105 cDNA, we added the missing 5' sequences by amplification of a genomic fragment followed by removal of the first intron by inverse PCR. In addition, based on DNA sequencing, LP22061 also contained a single base pair frame shift mutation near the C-terminal end. We therefore exchanged the mutated region of LP22061 with the corresponding region of the incomplete EST clone LD41231 (Stapleton et al, 2002 
FL (Spc105; see above). Primer pairs used for amplification were: RC55/RC56 for pGBKT7-
Sequence comparisons
The Flybase BLAST Browser was used to identify orthologous Spc105 proteins in different Drosophila species (Clark et al, 2007) . Quick2D (Biegert et al, 2006) was used for secondary structure predictions and ClustalW (Larkin et al, 2007; Thompson et al, 1994) for multiple sequence alignments. Moreover, repeated protein sequences were identified with RADAR (Heger & Holm, 2000) in combination with visual inspections. Consensus sequences of multiple protein alignments were generated with WebLogo 3 (Crooks et al, 2004) . The percentage of identical amino acids between two protein sequences were obtained using BLAST 2 SEQUENCES (Tatusova & Madden, 1999) ; http://blast.ncbi.nlm.nih.gov/bl2seq/wblast2.cgi).
Presentation and quantification of light microscopic data
The immunofluorescent images of fixed samples represent either single focal planes ( Figures   1C, 3A , 3B, 4A, 6A, 6B and S5) or multi-focal stacks ( Figures 2A, 6D , S1B, S4B, S6A and S7A with 3, 3, 6, 10, 10 and 10 sections and 250, 700, 250, 500, 250 and 250 nm spacing, respectively).
The acquired images were further processed with ImageJ and/or Adobe Photoshop CS3. Stacks were converted into maximum projections in the z direction. Brightness and contrast levels were adjusted in parallel in case of genotype comparisons.
For the quantification of kinetochore signal intensities (Supplementary Figure 6B) RIO imaging) and subsequently converted into maximum projections in the z direction using
ImageJ. Kinetochore signal intensity in a mitotic cell was determined essentially as described (Joglekar et al, 2006) . Two concentric squares (60 px x 60 px and 80 px x 80 px, repectively)
which both completely enclosed all of the kinetochore signals were selected. The mean signal intensity per pixel within the smaller square was corrected by the background value which was defined as the average pixel intensity present in the region enclosed by the larger but not by the smaller square in each Z section. Background corrected signal intensities were integrated over the complete stack. More than 20 mitotic cells from at least five different embryos were analyzed for each genotype. Time-lapse analyses of Spc105 mutant and sibling control embryos were performed with a Leica TCS SP1 confocal microscope acquiring stacks of 5 sections with 240 nm spacing every 15 seconds using a 63x objective. After maximum projection of the stacks, Gaussian filtering was applied followed by adjustment of brightness and contrast. ). However, mad2 P mutant embryos do not have a functional SAC (Buffin et al, 2007) and therefore fail to arrest in mitosis after incubation with the microtubule inhibitor. ey-GAL4 and MS1096 were used to express various UAS transgenes encoding different Spc105 domains during wing (bottom row) and eye (top row) development, respectively. Wild-type wings and eyes were present in control flies (control) which carried only the GAL4 transgenes.
Aberrant wing and eye phenotypes were observed after overexpression of the C-terminal domain (Spc105(C)). Overexpression of the N-terminal domain (Spc105(N)), the middle region (Spc105(M)) or full length Spc105 (Spc105(FL)) had no effect. 3, 5, 7, 9, 11 and 13) or sibling embryos homozygous for the balancer chromosome (lanes 2, 4, 6, 8, 10, 12 and 14) using the primer pairs RaS146/RC15 (lanes 1 and 2) , RC/RC2 (lanes 3 and 4), RaS175/ RaS176 (lanes 5 and 6), RC20/RaS177 (lanes 7 and 8), RC26/RaS178 (lanes 9 and 10), RC21/ RaS179 (lanes 11 and 12) and RC24/RaS179 (lanes 13 and 14) . The absence of a band in line 9 suggested the presence of an insertion in Spc105 1 within the region flanked by RC26 and 
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Supplementary Table I. Results of the Exelixis Deficiency Screen
Males carrying an Exelixis deficiency over a balancer chromosome were crossed to females carrying transgenes driving GMR-controlled overexpression of various proteins (GMR-thrΔC-
myc, GMR-GAL4 > UAS-pim-myc, GMR-GAL4 > UAS-EGFP-Cenp-C(C), GMR-OTD M.1 and
GMR-GAL4 > UAS-OTD).
The rough eye phenotype of adult progeny flies carrying either the deficiency or the balancer chromosome in addition to the transgenes directing GMR-controlled overexpression was compared and used for the classification of the interaction character of individual deficiencies: E+++ > E++ > E+ > E > e > n/e > n > n/s > s / S > S > S+ > S++ > S+++ (E/S: strong enhancer/suppressor; e/s: weak enhancer/suppressor; n: no interaction).
In addition, some crosses were not set up ("-") . From a few crosses the desired flies did not hatch, indicating a synthetic lethality between the deficiency and the GMR-chromosome ("synthetic lethal"). Moreover, some crosses did not produce progeny at all ("sterile") and in a few cases, the deficiency carrying line was lost prematurely ("line dead"). Finally, in a few cases, offspring males showed a suppressed phenotype while offspring females displayed an enhanced phenotype ("♂S / ♀E"). 
